University of South Florida

Digital Commons @ University of South Florida
Tropical Ecology Collection (Monteverde
Institute)

Monteverde Institute

November 2010

Feeder position preferences in response to potential and artificial
predators in hummingbirds
Su Mei Lai

Follow this and additional works at: https://digitalcommons.usf.edu/tropical_ecology

Recommended Citation
Lai, Su Mei, "Feeder position preferences in response to potential and artificial predators in
hummingbirds" (2010). Tropical Ecology Collection (Monteverde Institute). 347.
https://digitalcommons.usf.edu/tropical_ecology/347

This Text is brought to you for free and open access by the Monteverde Institute at Digital Commons @ University
of South Florida. It has been accepted for inclusion in Tropical Ecology Collection (Monteverde Institute) by an
authorized administrator of Digital Commons @ University of South Florida. For more information, please contact
scholarcommons@usf.edu.

Feeder position preferences in response to
potential and artificial predators in Hummingbirds
Su Mei Lai
Department of Ecology and Evolutionary Biology, University of Colorado at
Boulder.

ABSTRACT
When risks are present, animals consider the costs and benefits of foraging. This study investigates the
preferred feeder positions when potential risks are involved in feeding hummingbirds. Two experiments
were conducted in this study in order to have a better understanding of animal risk assessment. The first
experiment examined whether there was a preference for high or low feeders in hummingbirds. Results
showed that hummingbirds had a preference for higher feeders. Results also showed that hummingbirds
have a greater preference to feed from feeders that are closer to trees (outer) than feeders farther away
(inner) from trees. The second experiment showed no significant difference in the number of visits of
hummingbirds when artificial predators were present versus when they were absent. This indicates that
hummingbirds prefer to feed on feeders with the minimal potential risk, which suggests that hummingbirds
are able to perceive risk. However, risk presented in this study might not be significant enough to have an
impact. This study provides an understanding of foraging behavior in hummingbirds and insights for future
studies.

RESUMEN
Cuando hay un riesgo presente, los animales consideran el costo y beneficio de forrajear. Este estudio
investiga la posición de comederos preferida cuando hay riesgos potenciales para colibríes. Dos
experimentos se condujeron en este estudio para tener un mayor entendimiento de la evaluación por
animales. El primer experimento examinó si hay una preferencia por comederos altos o bajos. Los
resultados muestran que los colibríes tienen preferencia por comederos altos. Los resultados también
muestran que los colibríes tienen una mayor preferencia para utilizar los comederos ubicados cerca de los
árboles y no los que están lejos de los mismos. El segundo experimento no muestra ninguna diferencia en
el número de visitas a los comederos cuando depredadores falsos fueron expuestos versus la ausencia de los
mismos. Esto indica que los colibríes prefieren alimentarse con un mínimo riesgo potencial, lo que sugiere
que los colibríes son capaces de percibir riesgo. Sin embargo, el riesgo presentado en este estudio no es lo
suficientemente significativo para tener un impacto. Este estudio provee un entendimiento del
comportamiento de forrajeo en colibríes y puntos de vista para futuros estudios.

INTRODUCTION
In 1966, MacArthur, Pianka and Emlen first proposed the optimal foraging theory. Their
study examined the foraging behavior in animals, and they found that organisms have the
tendency to forage in such a way that can provide the most energy with the least amount
effort expended over time. However, when risks are involved, risks have the potential to
complicate the predictions of the optimal foraging theory. Therefore, an animal must
assess the risk and weigh it against the energy consumption. A study of in hierarchy
dominant white-throated sparrows (Zonotrichia albicollis) demonstrated the trade off
between energy in-take and predation risk. Given that dominant birds had a better access
to preferred feeding site, this study shows that dominant birds often feed near shelter

more often than the less dominant individuals. When the white-throated sparrows were
presented with patches of food with varied distance from cover, the white-throated
sparrows didn’t show optimal foraging in terms of maximizing the energy in take per unit
time, but instead food that was the closest to shelter was depleted the fastest. This
suggests that cover provides effective protection from predators and that risk can
intervene with the optimal foraging theory (Schneider 1984).
Hummingbirds are the smallest bird species with the fastest metabolism on the
planet. They have to eat their own weight in food every day to compensate for the high
energetic cost of their metabolic rate (Long 1997). Thus, high-energy demand leads to
hummingbirds having a rapid and extremely sensitive response to energy manipulation.
Since hummingbirds have low energy reserves, it is crucial for hummingbirds to be
proficient at balancing energy budget and decision-making when foraging (Tiebout
1990). Although hummingbirds can feed on many flowers, they will usually pick flowers
with the highest sugar content and most nectar (Long 1997). These reasons make
hummingbirds good subjects for this study.
This study investigates the feeder position preference based on the potential risks
that might exist in feeding hummingbirds. Some of these potential risks include feeding
closer to the ground, which makes hummingbirds more vulnerable to terrestrial danger.
Thus, to minimize danger, hummingbirds are most likely to select feeders higher above
the ground. Also, in order to obtain the most energy intake per unit time spent,
hummingbirds are most likely to choose feeders that are closer to trees, since trees
provide perching sites that hummingbirds are able to use to conserve energy between
feedings. Lastly, hummingbirds are most likely to reduce the number of visits to feeders
when artificial predators are present.

METHODS
Study site
This study was conducted at the edge of forest at the Biological Station in Monteverde,
Costa Rica at elevation 1550m. Two experiments were conducted, and data were
collected from 3 November to 18 November 2010. Observations were made in
continuous three-hour period between 6:30 a.m. to 11:00 a.m. Hummingbirds were
attracted to the study site using artificial feeders, which were setup 2 days prior to the
experiment, and all feeders contained 1:5 water; sugar concentration (20%) solution.
Twenty percent sugar content was used because it is the average sugar concentration
found in hummingbird flowers (Baker 1975). A visit is defined when a hummingbird
drink from a feeder.
Experiment 1: This experiment examined the hummingbird responses to potential
terrestrial predators. Two levels of feeders were set up between 2 trees. The top feeders
were 2 meters above ground and the bottom feeders were 1 meter above ground. Eight
feeders total, 4 on each level and each feeder were 1.5 meters apart. Feeders from top and
bottom level were in an alternating fashion (Fig. 1). Feeders closest to the trees were
classified as the outer feeders, and the middle feeders were classified as the inner feeders.
Five days of observations were obtained for this experiment.

Experiment 2: This experiment examined hummingbird responses to artificial predators.
The top feeders were removed and 4 feeders 1 meter above the ground were presented
with artificial predators. Hummingbirds have many different predators: egg and nestling
predators such as toucans, jays, squirrels, and snakes. These predators are responsible for
over 59% of the mortality rate in early stages of hummingbirds (Long, 1997). As an
adult, hummingbirds have predators such as raptors, snakes, frogs, praying mantises, and
orb-webbing spiders. However, these predators only play a minor role in the adult
hummingbird mortality (Fogden 2005).
Six days of observed were made in this experiment. The first 3 days of
observation were made with the absence of predators were used as control. On the fourth
day, 2 rubber artificial snakes: boa constrictor (Boidae) and a rattlesnake (Viperidae)
were presented with next to the outer feeders (see Fig. 2). On the fifth day, feeders were
presented with artificial wooden egg predators: Blue-crowned motmot (Momotidae),
Chestnut-mandibled toucan (Ramphastidae) and non-egg predator resplendent quetzal
(Trogonidae). On the sixth day, all feeders were presented with artificial predators expect
for feeder 3D. Feeder 3D and resplendent quetzal (Trogonidae) were used to test if
hummingbirds were able to perceive no-predators feeders as a refuge within the presence
of artificial predators.

FIGURE 1: First experiment design, top-level feeders were 2 meters above ground, and
bottom-level feeders were 1 meter above ground. 4 feeders at each level and each feeder
were 5 ft part.

Figure 2. Second experiment design. Here shows the positions of the artificial snakes
outer feeders. Xs are the representations of the artificial birds. Blue-crowned motmot
(Momotidae) and artificial snake were presented at the 1D feeder. 2D feeder was
presented with non-egg predator resplendent quetzal (Trogonidae). 3D feeder had no
artificial predator, and 4D feed was presented with Chestnut-mandibled toucan
(Ramphastidae) and snake.

RESULTS
Eight species of hummingbirds were observed in this experiment. Green Hermit
(Phaethornis guy), Green Violet-ear (Colibri thalassinus), Green crowned Brilliant
(Heliodoxa jacula), Stripe-tailed (Eupherusa eximia), Coppery-headed Emerald (Elvira
cupreiceps), Purple throated (Archilochus colubris), Ruby throated (Archilochus
colubris) and Violet Saberwing hummingbird (Campylopterus hemileucurus). The Green
crowned Brilliant hummingbird was the most abundant species, comprising 54% of the
total 887 observations. 373 hummingbirds were observed in experiment 1, and 514 in
experiment 2. In experiment 1, result showed a significant difference between the two
levels. The 4 top feeders had an average of 53 visits over 5 days of observation, and 4
bottom feeders had an average of 23 visits over 5 days of observation (t= 4.7, d.f. =4, p=
0.005) (Fig. 4). While the number of visits varied between each day, results showed
hummingbird favored top feeders. When comparing the position preference between
inner and outer feeders, hummingbirds showed a significant preference for outer feeders
over inner feeders. The outer feeders had average number of visits of 49, and inner
feeders had an average number of visits of 29 (t= 3.12, d.f. =4, p= 0.02; Fig. 5). However,
hummingbirds did not seem to be affected by the presence of the artificial predators in
experiment 2 (Fig. 6). There was no statistical significant difference between the control

group, feeders with no predators while predators were present and when artificial
predators were near by.

Figure 3. The observed hummingbird species and abundance.

Figure 4: Here show the Mean (+SD) number of visits 4 feeders/level/day over 5 days of
observations.

Figure 5. Here show the comparison in Mean (+SD) number of visits between inner
feeders, and outer feeders. Each contained 2 feeders/day over 5 days of observations.

Figure 6. No significant differences in the number of visits between control, no and
presence of artificial snake.

DISCUSSION
Results in experiment 1 showed that hummingbirds favored feeders higher above ground
than close to the ground. This could be influenced by the potential risk of facing
terrestrial carnivores when hummingbirds forage close to the ground. Terrestrial
predators such as coatis (Nasua narica) were commonly seen at the study site. It was

observed that some coatis were feeding on the lower feeders during the study; this could
be one of the reasons for hummingbirds to be wary of terrestrial danger (Lima 1991).
When comparing the number of visits between outer and inner feeders, hummingbirds
favored outer feeders more than inner feeders. This supports the prediction that
hummingbirds prefer to feed from feeders closer to tree cover. Although trees could
harbor predators like snakes, but the study site was performed at the edge of the forest
and the view was rather open, hummingbirds had a better view that allow them to be less
vigilance for predators. Also, since outer feeders were close to trees, tree covers allow
birds to use as perch sites to conserve energy (Schneider 1984). While the presence of
artificial predator in experiment 2 failed to support the original hypothesis, but the change
in hummingbird behaviors were detected. Alertness increased in the hummingbirds in the
presence of predators. It was apparent that hummingbirds spent more time investigating
by hovering over, circling, and vocalizing when predators were present at the first hour.
Even though feeding time at the feeders was not recorded in this study, it is encouraged
for future investigations.
Favoritism on feeders that were higher above ground and closer to tree cover
supports the risk assessment and the optimal foraging theory. When options are available,
hummingbirds preferred to feed from a low-risk location. Even though hummingbirds
showed a greater preference to feed from the top feeders in experiment 1. But when top
feeders were removed in experiment 2, hummingbirds continue to feed from the bottom
feeders instead of eliminating feeding completely. This suggests that hummingbirds
reconsidered the risk factors could be presented when feed closer to the ground and that
the risks were probably not high enough to abandon feeding. In this case, it was
suggested that the ability of hummingbirds to assess risk was not great enough to deter
feeding. Since feeders contained unlimited amount of resources and were easily
accessible, feeding from the feeders can maximize the energy intake per unit time spend.
More energy can be conserved by staying close to feeders versus spending energy on
visiting flower to flower to get minimum nectar rewards (Long 1997). The high demand
of hummingbirds means that they are obligated to be efficient at foraging and decision
making. This suggests energetically efficient behavior is more important than the
potential for risk in this study (Valone 1991).
While the amount of risk animals perceive is difficult to study, this study helps to
understand the importance of risk assessment for foraging hummingbirds. This study
calls for future studies to investigate the effect of different artificial predators and with
recorded feeding time for each visit.
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